Within large uncertainties in the precipitation response to greenhouse gas 
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in Chile is unclear, since no formal studies of climate change attribution have been carried 40 out specifically in this part of the globe.
41
To detect and attribute changes in regional precipitation is a challenging task because
42
of the large influence of weather regimes on local rainfall variability and the resulting 43 low signal-to-noise ratio in climate series [e.g., Burke and Brown, 2008; Hoerling et al., 44 2010; Bindoff at al., 2013; Orlowsky et al., 2013] . Across the Pacific basin and in Chile, 45 particularly, the El Niño/Southern Oscillation (ENSO) and the Pacific Decadal Oscilla-46 tion (PDO) are key driving factors for precipitation variability at interannual and longer 47 time scales [Aceituno, 1988; Rutllant and Fuenzalida, 1991; Garreaud and Battisti, 1999; 48 Montecinos and Aceituno, 2003; Quintana and Aceituno, 2012] .
49
The influence of the ACF and sea surface temperature (SST)-driven natural variability
50
on the large-scale circulation and the associated contribution to the drying trend in the
51
Southeast Pacific is the focus of the present study. We specifically quantify the relative 
Data and Methods
We use four types of data in this study: rain-gauge observations, gridded observations- include a large number of realizations (120 runs in total, Table S1 ). with the PDO. This estimate is computed for the observations and AMIP simulations,
105
based on the annual time series of the PDO (Figure 2c ; we use the index of Mantua et al.
106
[1997], available online at http://www.atmos.washington.edu/∼mantua/abst.PDO.html).
107
Hence, for a generic variable X in a given location or grid point, the PDO-driven trend 108 is estimated as α × δP DO, where δP DO is the linear trend of the PDO index and α is 109 the regression slope computed between the annual time series of the PDO and X. gradually evolved towards a negative phase during the last three decades ( Figure 2c ).
134
The north-south contrasting SLP trends in the Southeast Pacific is a PDO fingerprint
135
of particular interest in this study since enlightens the mechanism behind rainfall deficits 
142
The correspondence between the PDO-driven and the total SLP trends both in the in the simulated response to ACF (HIST-CMIP5) during the same period (Figure 3d ).
163
The question that arises here is whether the precipitation response to ACF and to changes 164 in the PDO are linear, and how these two drivers contribute to the total trends simulated Figure S3 ). Indeed, compared to the PDO, the SOI-driven precipitation 251 anomaly (about −10%, see red square in Figure 4c ) explains a larger fraction of the total 252 anomaly. Even so, the observed ENSO contribution combined with the modeled ACF 253 effect indicate an anomaly of weaker amplitude than observed (5th column in Figure 4c ).
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We note that the PDO accounts for most of the long-term ENSO variability and trends 255 (Figure 2c ), so the contribution of the two phenomena are not additive. 
270
Given the model uncertainties ( Figure S3 ) and the large rainfall variability in cen-271 tral Chile (Figure 1 ), it is difficult to shed light on the real local rainfall sensitivity to emissions, the current mega-drought may anticipate the mid-term future conditions in 276 this region.
277
The method applied to evaluate historical precipitation changes across the Southeast 
